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PATENT SPECIFICATION 

Applkstlon M$ : Jui, 9j^9S0s Ho, 884 / $0. 

n liay 21 1980. Ho. 18^67180* 
One eontptBte Left: Oot 9, 1980, 
Oomphte Aomteff: Aprlf 9» I98h 
PEOVISIONAL SPECIFICATION. 
No. 864, A.D. 1930. 

Proceas tor the Electrotytto Manulactnie of Qmtm Huoitoa. 



L Akehce Carpmael, Britiah Subject, 
of 24, Southamptoa Buildings, London, 
W.C. 2, do hereby dedaie ihe nature of 
this invention (wmoh has Been 
5 <»ted to me by I. G. Farbenindnstrie 
Alrtiengesollschaft, a Joint Stock Com- 
pany oieanisod under the laws of Gexw 
nrnav, of FraiikfQrt-on*Hai&, Germany), 
to be a« follows : 
10 This invention relates to the matinfao- 
fare of fluorine byel«>trolYafl^TiThff^ 

yarjoniJ pubuStfenirto available^ re- 
i?^'^. *^ production of fluorine. 

16 Fluorine fcas has hitherto been manufac- 
tured principally in accordance with the 
gocesses ol Koiesan and Argo, Mathers, 
Humiflton and Anderson, In all these 
processes the electronics were inserted from 

SOabme into the electrolysing Teasel and 
flacrspar was employed as jointing 
material for the flxation of the electrodes. 

In accordance with the present inven- 
tioit the introduction of the electrodes into 

25 the ftlectrolyte is effected from below, 
whereby the emplo;^ent of the electro- 
lyte itself in (he soLd form as i&e iomting 
material for the flxation of the electrode 
IS rendered [wssible. The advantages 

80 resulting in contradistinction to the 
hitherto known nrocesses signify an im> 
portant technical advance. 
^ The process is UlnstiatBd by the foBow- 
mg example 

35 fhe limbs, of a U-ehaped electrolysing 



^««el have two attachment tubes under- 
neath Through these are inserted the 
electrodes, known per se. Por the pur- 
pose of Jointing a copper plate or disc is 
empl^ed, through whioh the electrodes 
peneteate. After the electrodes have been 
placed into the desired position both limbs 
of the electrdywng vessel are fiUed with 

^^J^L'^^^ difluoride 
and freed from the last remaining traces 
of moistnne hv passing through a 
|brouffhly dned enrrent of hot air. 
Wlien ^ IS accomplished the aUmli metal 
difluonde is nMlfced by an appropriate 
x*??.2PP^.¥^*» after all & alkab* 
metal diflnoride present in the attachmeu. 
tabes above the copper plates or ^ has 
become liquid it is caused to solidify and 
tile copper ;»lat6S or discs are removed in 
an appropriate manner. In order to pro> 
vent moisturo penetrating through the 
attachment tubes, these aro now dipped 
into a bath of liqnid paraffin wax or 
fiunuar matenal. 

The electrolysis can now proceed. In- 
stead of attah metal difluoride alkali 
metal polyfluoride, produced by the sub- 

into ^e alkali metal difluoride. can like- 
wiro be used for electrolysis. 
Dated the 9th day of Januarv 1930 
CABPMABLS & RAlffifiS 
Agents for Applicant, 
'''--'c^BmldmgB, London, 
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PEOYISIONAL SPECIFICATION. 
No. 16,867, A.D. 1980. 
Process for the Electrolytic Manufactnw of Oaseoiu Fluozjiie. 

of'k^SL^T^'-,?^*** f^^^r^' ^«>Sesell8chaft, a Joint Stock Com- 
^34, Southampton Bmldrnga. London, pany oiamised ukder th« UWof GaL 

tills inTontion (wluoh haa been commtuu- to be as follows :— 
^ mif ]' ' "Tkie inventioa lelates to an impwre. 
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^xfitent- in' -oir modification and fnri^er 
doTelopment of the mcdll- of - snwilflea* 
tion No. 864/1930. 
Specification No.* 884/1930 describes a 

5 process and apparatus lor the manufac- 
ture of fluorine by electrol^ls of * alkali 
metal di- or polyfluorides. in which tilie 
electrodes are introduced &om below inw 
the electrolvsing vessel the solidified elec* 
10 trolyte itself being employed aa jointing 
material. 

^ In accordance wiiih the present inven- 
tion it mav likewise be of advantage in 
the CQBa of oosap^e&ted'di^acrattte'to-is** 

15 trodnce the decfiodes from above or from 
the aides with the result that the same can 
bd moire ieadilV In this arrange- 

in'ent also sdlidiffea electrolyte, that is.to 
'say'soM alkali metal di- or polyfluoride, 

20 is'elnplcyed as the jointing material. 



.The following erample illustrates the 
invention : — 

Tb.Q electTOl:f8ing vessel is nrijnded" at 
its upper openings with stt^meDts, Ae 
rims of which are given* die -form^qf a 
cup. EisLch electrode is provided /uitbi; a 
cap. The cups are filled with the electr<>- 
lyte icnd the T^aps of the respective elec- 
trodes are dipped into the electrolyte, 
whidi iff then allowed to solidify. The 39 
execution of the electrolysis is effected as 
indicated in specification No. 864/80. 



Dated the 27th day of May, 1930. 

CARPMAELS & MNSFOBD, 
Agents for Applicant, 
4, Sonthampton Buildings, London, 

w:c. 2. 



COMPLETE SPECIFICATION. 
VxoGWteT tkb Slectoolytia Uanufactore of Cbsdoiu Ilixorlne, 



. I^ AsxHUB Cabpu4BL, British Subject, 
of- 24; Sou&ainpton BuildinsiB, London, 

^ W;0.- 2, do- hereby declaim tiae nature of 
this invention (which has been communi- 
cated to me by I. Q. Parbenindustrie 
AMengesellschaft, a Joint Stock Com- 
pany orffanisfi/i aitfder the laws of Ger- 

40 many, (rf FrankfortK>n-MaiB, Germany), 
and in what manner the same is to be 
performed, to be particularly described 
aiid ascertained in and by the following 
statement 

^ ThiiB invention relates to the manufac- 

. tM of fluorine by electrolysis from acid 
fiiiorides at alikali-m^tals including those 
containing moi^ 'than one molecular pro* 
portion of hydrogen fluoride. 

50 Y^^*^ publications are ava^ble le-' 
• lating to the production of fluorine. 
Fluorine has hitherto been manufiLctured 
principally in accordance with the pro- 
cessffl of Moissan and ' Ajtgo, Mathers, 

55 Eumiston and Anderson, la, ail these 
processes the electrodes were inserted from 
above into the electolysing vessel and 
fluorspar was employed as jointing 
material for the flxation of the electrodes. 

60 In accordance with the present inven- 
tion the electrolyte iteelf in the solid forlm 
is employed as the jointing and insidat- 
ing material for the. fixation of the. eW 
faM^ The iadfdiitiCgM' ruling in coilt 

-dS^^^Mnction to the nitherto known pro- 
cesses signify- an important technical 
advance.' The electAides are inta^oduced 
frdm'belbtr upwgxdly ui^ 'the' ialeclrolTie 
or from above or frofli tBe sides hv means 

7a of 'ctt^ ior 8i!nfilar* acfing* deyioes. 



The accompanying drawing illustrates 
schematically in ^section two forms of con- 
struction of an apparatus which may be 
enwloyed in the present procesa. 

In figtbe 1. the limbs of a (J -shaped 
electrolysing vessel 1 have two attach- 
meht tubes underneath. Through these - 
aire insertiftd the electrodes 3, known per 
ee. For the purpose of jointing a plate 
or disc 6 of a metal such as tfopper or 
magnesium may be employed, through 
wbch the electrodes penetrate. Instead 
of metal plates, plates of an insulating 
material such as asbestos slate can like- 
wise be used. After the electrtdes have 
been placed into the desired position both 
limbs of the electrolysing vessel are filled 
yith thorourfily dried Skdi metal acid 
fluoride (bifiuoride) and freed from the 
last remaining traces of moisture by pass- qa 
ing through. a thorbngMy* dried current 
of hot air. Wben tma is accomplished; 
the alkali metal acid fluoride is melted 
by an appropriate heating appliance and 
after all the alkali metal acid fluoride as 
present in the attachment tubes above the 
metal or inaulating materi^ plates or 
diacs^ has become liquid it is caused to 
sdidjfy at 5 by means of the cooling 
jackets shown and the metal plates or discs 

reifrpvedrin- an! apprbprfate' m'anner^"" 
while the plates or discs made from insu- 
lating materials need not be removed. In 
order to prevent moraturia from penetrat- 
ing through the attachment tubes these 
are now dipped into i bath of liquid paraf- 
fin or similar material. 

The electrolysis can nbw proceed.' Du^ 
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iDg the eleefcrolysiB hydrofluoiio aoid freed 
from water is added throngli 4 in the 
same measure as fluorine and hydrogen 
are evolTed from the electrolyte. In this 
5 wa^ the composition of the electrolyte is 
namtained constant so thai a continuouB 
preparation of fluorine is gaarasteed. 
Bnring tiie electrolysis some hydrogon 
fluoride tends to escape by evaporation in 

10 consequence of the nigh temperature of 
the melt. This escape can oi nreveutei 
by attachinj^ a cooler 2 to we tnbes 
through which the evolved fluorine is led. 
At this point the tubes are advantage- 

15 ously expanded like a steam-dome in order 
to prevent stoppage bv any of the solid 
BuVstance separatwi tnere. The cooler 
acts as a reflux condenser which, prevents 
any evaporation of hydrogen fluoride. At 

20 tiie same time a jneater partial pressure of 
hydrogen fluoride above the melt ifl 
obtaii^ 80 that by this means also the 
evaporation of hydrogen fluoride ia re- 
strained. Instead of alkali metal bi- 

25 fluoride an alkali metal acid fluoride con- 
taining more than one molecular propor- 
tion of hydrogen fluoride, prbduoed by t^* 
subsequent pt^sing of hjlbtOReiii fluoride 
into tile alkali metal bifluoriae, can like- 

SO wise bo used for the electrolysifi. 

It may likewise be of advantage in the 
case of complicated apparatus to intro* 
duce the electrodes from the sides or from 
above as in figure 2 in which 7 shows a 

35 cup filled witii isolidifled electrolyte 5 and 
the electrode has an inverted smaller oup 
8 held by the solid electrolyte. In this 
arrangement also solidified electrolyte, that 
18 to say solid alkali metal acid fluoride, 

40 is accordingly employed as tiie jointing 
material, instead of a U-^P^ electro- 



lysing vessel as in flgure 1 any other 
appropriate electrolysing vessel may be 
employed as for example an eleotrolvdng 
vessel of cylindrical or prismatic shape, ^ 
containing diaphragms 9 (figure 2) which 
allow the naesaga of the electrolyte from 
the cathode to the anode ohamber buf 
prevent the passage of gases from one 
chamber to the other. go 

Having now pt^cularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is to 
be performed, I declare that what I 
daim is : — 65 

I. In the manufacture of fluorine bv 
electrol^ from aoid fluorides of alkau 
metab including those containing more 
than one molecular proportion of kydrogen 
fluoride, the application of the soQd efec- QO 
trolyte as jointing and insulatiuff material * 
for the leading-in of the elec^des. 

2« Prooess as claimed in claim 1, in 
wliich the electrodes ace introduced ham 
below upwardlj into the electrolyte or ^ 
from above or from the sides by means of 
cups or similarly acting devices. 

3. Process as claimed in claim 1 in 
which in order to render the process con- 
tinuous hydrofluoric acid is added to the 
electrolyte in Qlb same ouanti^ as fluorine 
and hydrogen are developed in lihe elec- 
trolysis. 

4. The improved process for the manu- 
facture of gaseous fluorine substantially as 75 
described with reference to the acoom- 
panyiuff drawing. 

Dated the Oth day of October, 1930. 
CAEPMAELS & RANSFOEI), 
Agents for Ajjplicant, 
24, Southampton Buildings, London, 
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